SUMMARY.-A possible basis for the differences in malignancy between three closely related sublines of the WBP1 ascites tumour of the rat has been studied by examining the biochemical changes in rat sera during tumour growth in vivo. Death appeared to be due to hypoglycaemia and the ability to induce this condition correlated with the differences in malignancy between the sublines; WBP1 (X) and WBP1 (V), the more malignant sublines, inducing hypoglycaemia earlier and more rapidly than the least malignant subline WBP1 (A). (Sylve'n and Holmberg, 1965; Nakahara, 1968) and that tumour's of differing malignancy might differ in their toxicities has been suggested (Sylve'n and Holmberg, 1965).
MATERIALS AND METHODS
Rats 250-300 g. males of the inbred black and white hooded strain (Chester Beatty Research Institute) were used in randomised groups.
Tumour subline8 WBP1 (A) and WBP1 (V).-These were prepared and stored as described previously (Smith et al., 1968) .
WBPI (X) .-This subline was derived from WBP I (V) by serial intraperitoneal passage in isogeneic rats in a manner analogous to the derivation of WBP1 (V) from WBPI (A) (Smith et al., 1968) . Primary stock was frozen at the 49th ascites passage and working stock at the 50th passage from the original solid tumour. The cells of the 50th passage were passaged once and then used for experiments during the 52nd passage. When injected intraperitoneally WBPI (X) (I X 107 cells) produced a mean death time of 11-0 ± 0-5 days and was thus significantly more malignant than WBPI (V) (15-1 ± 0-2 days).
Insulin
Crystalline insulin (Allen and Hanbury and British Drug Houses) was dissolved in 0-85% sodium chloride solution (1-0 unit per ml.).
Glucose
For abdominal infusion, glucose (British Drug Houses A.R. grade) was dissolved in water (5-5 g. per litre isotonic solution) and sterilized by filtration (Millipore (U.K.) Ltd., Saline Sodium chloride (8-5 g.) was dissolved in water (I litre) and sterilized by autoclaving. Tyrode-gelatin-citrate solution (T.G.C.) see Smith et al. (1968) . Histology Tissues were fixed in formol saline, embedded in Paraplast (Shandon Ltd.), sectioned and stained with haematoxylin and eosin. Insertion of intraperitoneal cannula A rat, anaesthetized with an oxygen-fluothane (I.C.I. Pharmaceuticals Ltd.) mixture, was shaved on the right side, the site sterilized with alcohol and the abdominal wall exposed through a skin incision (5 mm.). A sterile needle (31 in. x 15 9) was inserted through the incision into the peritoneal cavity and sterile vinyl tubing (Becton, Dickinson, U.K., Ltd.) passed through the needle bore until about 10 cm. of tubing was inside the cavity. The (Huang, Chew, Wefler and Rafferty, 1961) . Glucose, in serum and in tail and heart blood, was also determined manually by the glucose-oxidase-peroxidase method ( (Fig. 1) . However the serum glucose and SGOT concentration deviated from the normal 8-10 days after inoculation of V subline and 12-15 days for the A subline and became progressively more abnormal until death ( Fig. 1 and 2 Glucose and SGOT changes appeared the most significant. They were detectable early in tumour growth and their onset and severity correlated with the malignancy of the subline. SGOT concentrations are high in diseases producing tissue destruction, particularly of the heart or liver, but as far as we are aware are never fatal. Total tissue damage by invading tumour cells is greatest in rats carrying WBP1 (A) and therefore the higher SGOT values'associated with growth of V and X sublines may indicate additional damage by cytotoxic factors possibly produced by the tumour cells. It is of course always possible that the SGOT may be produced by the tumour cells.
Glucose was the only serum component measured that showed the same concentration at death in rats dying from any of the sublines. This concentration (approximately 10 mg. per 100 ml. serum) and the associated severe hypothermia also occurred in rats dying of insulin-induced hypoglyeaemia and in patients dying with hypoglyeaemic shock (Marble, 1952; Williams, 1962; Himwich, 1951; Kedes and Field, 1964) . Although it was not possible to prolong life indefinitely, significant survival was achieved by glucose infusion. The hypoglyeaemia caused by the sublines was far more severe than those recorded previously in experimental tumour systems (Victor and Potter, 1938; Silverstein, Wakim, Bahn and Bayrd, 1960) .
Thus, hypoglycaemia is the probable cause of death from the WBPI sublines and the ability of a subline to induce this condition is one important factor determining its degree of malignancy. The early appearance of hypoglycaemia during tumour growth when the amount of tumour was small and metastasis limited suggested that the effect was specifically induced by the tumour and not a secondary change.
Cases of death by hypoglycaemic shock due to extra-pancreatic neoplasms have been reported in man (Lowbeer, 1961; O'Neill and Mikuta, 1970) and several explanations have been suggested (Lowbeer, 1961; Marks and Rose, 1965; Unger, 1966; Silverstein, 1969 Lapis, 1962; Stansly, 1965) . It appeared unlikely that such an association had occurred in the WBPI system as the tumours had been passaged for a relatively short period and the pathogenesis of the three sublines was similar, although occurring at different rates. Nevertheless, evidence to support this view was desirable, because the relevance of the studies on hypoglyeaemia to the biology of cancer depended on there being a genuine difference in malignancy between the sublines. Such evidence would necessarily be negative, i.e. the absence of an infectious agent would be indicated by the failure of experiments designed to detect its presence. Despite this limitation, four investigations to demonstrate the pre.sence of a pathogenic but non-oncogenic agent in the V tumour were undertaken by methods that have been successfully used previously (Stansly, 1965) . No evidence that any infectious agent was responsible for the differences in malignancy was obtained.
First, normal rats and mice were examined for pathological effects following the injection of extracts of V cells or of serum from rats bearing the V tumour (cf. Davies et al., 1962) , so that any changes could be compared with those produced by activetumourgrowth (Williamsetal.,1968; Killingtonetal.,1971) . Vcellsuspensions, disrupted by ultrasonication, homogenization (two methods) or freezing and thawing, were centrifuged (26,000 x g 30 min., 4' C.) and the supernatants filtered (0-22 #pore membrane filter). These extracts were termed V15. Some V15 extracts were further centrifuged (150,000 x g, 90 min., 4' C.); the supernatant (V45s) and the pellets resuspended in Tyrode solution (V45p) were then filtered (as
